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Method and device for supplying at least one load 



Description 



The invention relates to a method and a device for supplying at least one load during a mains failure, 
whereby during the failure of a mains voltage source a plurality of batteries supply the at least one load 
and are connected to the mains voltage source. 

Such methods and devices are, for example, used for the supply of lighting systems, which must be kept 
operating also in emergency situations or with the mains failure of an emergency lighting system. Such 
lighting systems may comprise a range of safety or escape route luminaires. Apart from pure emergency 
lightning also other loads such as direct current motors or similar equipment can be supplied. 

Generally the supply of such loads occurs via a mains voltage source and it is only with the failure of this 
mains voltage source or the interruption of the connection to this mains voltage source that the 
corresponding load continues to be supplied generally via batteries. Here, a number of batteries are 
connected together in series to be able to provide sufficient supply voltage for the operation of the at least 
one load also over a longer time period. 

In order to maintain an adequate state of charge of the batteries, they are charged during supply by the 
mains voltage source. However, here it must be ensured that such a battery charging voltage is generally 
higher than a corresponding discharge voltage and it is therefore often necessary to use a separate 
power supply unit for charging the batteries. This increases the wiring complexity and the devices for 
emergency supply are more expensive with more complex circuits. 

The object of the invention is to facilitate an emergency supply with reliable charging of the batteries in a 
simple and inexpensive manner. 

This object is solved according to the method by the features of Patent Claim 1 and according to the 
device by the features of Patent Claim 7. 

According to the invention the batteries are split into at least two battery groups. Each of these battery 
groups is connected to the mains voltage source for charging. When emergency supply is required from 
the batteries, they are connected in series and then act as an emergency voltage source. 



When splitting the series-connected batteries, an appropriate splitting circuit is provided and for 
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connecting the battery groups to the mains voltage source a connecting circuit is provided. In this respect 
splitting and / or connection circuits also facilitate the series connection of the battery groups when used 
as an emergency voltage source. 

Through subdividing the batteries into battery groups, which are charged separately from one another by 
the mains voltage source, it is no longer necessary to use an additional mains supply unit, because the 
charging voltages for each of the battery groups are no longer higher than the discharge voltage of the 
battery groups connected in series during emergency supply. 

In this respect it is possible in a simple manner to subdivide the batteries into more than two battery 
groups, so that each of these battery groups is charged in parallel by the mains voltage source and the 
load or loads are supplied during emergency supply by the serial connection of all battery groups. 

To further reduce the circuit complexity, the splitting circuit and the connecting circuit can be formed by 
one switching device, so that through its actuation on one hand the subdivision of the batteries into 
battery groups and their parallel connection with the mains supply voltage can be realised and on the 
other hand the series connection of all batteries can be restored and the connection to the load during the 
emergency supply is possible. 

Here, the switching device can, for example, exhibit two states, whereby in the first state the splitting into 
and the parallel connection of the battery groups to the mains voltage source occurs and in the second 
state the serial connection of all batteries and the supply of the load occurs. 

During mains failure, i.e. the failure of the mains supply voltage, to ensure that the emergency supply 
takes place through the series-connected batteries of all battery groups, such a switching can occur 
automatically on the failure of the mains voltage source. An example of an appropriate switching device is 
a relay which during mains operation is energised by means of the mains voltage source and which 
closes appropriate contacts to split batteries up into battery groups and on mains failure the relay 
contacts drop back automatically into their released state, whereby the serial connection of all batteries is 
restored for the emergency supply. 

Another realisation of such a switching device can occur through a transistor which, for example, blocks 
during mains operation whereby the batteries are split into various battery groups, and which conducts 
during mains failure whereby the series connection of all batteries in the battery groups is restored for the 
emergency supply. 

In order to avoid a high charging voltage for the individual battery groups during connection to the mains 
voltage source, a charge-voltage limiting circuit can limit an appropriate charge voltage of the battery 
groups. Such a charge-voltage limiting circuit is normally connected in parallel to the battery groups. In 
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this respect, in order to arrange the charging of the batteries in the various battery groups such that the 
individual groups are charged with a suitable current, an appropriate resistance can be assigned to each 
battery group for charging. 

In doing this, the overall structure can be further simplified when each battery group comprises the same 
number of batteries. Consequently, it is, for example, possible that the resistances for charging are equal 
and that the splitting of the batteries into, for example, two battery groups occurs in the middle of the 
series connection of all batteries. 

To prevent the batteries from being too severely discharged when using the series-connected batteries 
for the emergency supply, an exhaustive discharge protection circuit can permit discharge of the battery 
groups only up to a certain value and then prevent further discharge. 

With the aforementioned use of a transistor as an electronic switch for the switching device and in 
particular as the splitting circuit, the overall structure of the circuit can be further simplified and more 
reliably designed if each battery group is connected by at least a second or third transistor to feeder lines 
of the mains voltage supply or of the load. These second and third transistors act essentially as a 
connection circuit to connect each battery group in parallel with the mains voltage source. In this respect 
the second and third transistors are formed or connected with regard to their blocking and conduction 
behaviour in reverse to the first transistor so that when the first transistor blocks, the second and third 
transistors are conducting to connect each battery group to the mains supply voltage. In contrast the first 
transistor is conducting during the emergency supply, whereby the battery groups are connected together 
in series, whereas the second and third transistors block and consequently the connection of each battery 
group to the mains voltage source is interrupted. 

In this respect it should be noted that, for example, the first transistor represents an embodiment of an 
exhaustive discharge protection circuit, because it blocks when one of the two battery groups is 
discharged below a certain threshold, so that no further discharge of the battery groups takes place. 

To be able to optionally charge the batteries of each battery group faster and with higher currents, there is 
the possibility of connecting a constant current source between the second or third transistor and the 
respective associated battery group. 

To decouple the load and batteries from the mains voltage source, a diode device can be connected 
between the source and the battery groups and / or load for decoupling. 

In this respect a simple embodiment of such a diode device is at least one diode connected in a 
connecting line to the mains voltage source. 
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In the following, advantageous embodiments of the invention are explained in more detail based on the 
figures enclosed in the drawing. 

The following are shown: 

Figure 1 a schematic diagram of a circuit for the device according to the invention for a first embodiment 
with an electromechanical switching device; 

Figure 2 a schematic diagram of a circuit of a second embodiment of the device according to the 
invention with an electronic switching device, and 

Figure 3 a schematic sketch of a third embodiment also with an electronic switching device. 

Figure 1 shows a schematic sketch of a first embodiment of the device according to the invention for the 
supply of at least one load 3. The device is realised as a circuit which comprises a plurality of single 
batteries 1. The single batteries 1 are provided for the emergency supply during the failure of a mains 
voltage source 2 or with the interruption of a connection to the mains voltage source 2, whereby in this 
case all batteries are connected in series and supply load 3. 

It should be noted that in Figure 1 only one load is shown, whereby of course many loads, such as lamps, 
direct current motors or similar equipment can be connected to the batteries 1 . 

To charge the batteries 1 they are split into two groups 4 and 5. The first battery group 4 comprises five 
batteries, as does the second battery group 5. The various battery groups are connected in parallel to the 
mains voltage source 2 for charging and they are connected in series with the appropriate load during 
emergency supply. The switchover between series and parallel occurs via a suitable switching device 6, 
which also acts as the splitting circuit 9 and as the connecting circuit 10. 

That is, the switching device 6 on one hand splits up the respective five batteries into the battery groups 4 
and 5 and on the other hand provides the parallel connection of both battery groups 4, 5 to the mains 
voltage source 2. In addition the switching device 6 is also used to connect together the two battery 
groups 4 and 5 in series again when the load 3 is supplied in emergency. 

The switching device 6 according to Figure 1 is formed by a relay 1 1 . This is also supplied from the mains 
voltage source 2. When the relay 11 is energised by the mains voltage source 2, the contacts 12 are in 
each case directly connected to the contacts 13, whereby the batteries 1 in the battery groups 4 and 5 are 
split and connected to the mains voltage source 2 via suitable resistances 14, 15 for charging in parallel. 
The resistances 14, 15 are selected such that the single battery groups are charged with sufficient 
current. 
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In parallel to each battery group, refer to Figure 3, a charge-voltage limiting circuit 7 can be provided for 
all embodiments. This prevents a too high a charge voltage on the various battery groups. 

When the relay 11 is no longer energised, it switches automatically back to the released state. In this 
state the contacts 12 are connected directly together, refer to the illustration in Figure 1 . Due to the direct 
connection of the contacts 12, the two battery groups 4, 5 and therefore all the batteries 1 are connected 
in series and are used to provide a sufficiently high voltage for the load 3. 

With all the embodiments the batteries and / or the load 3 are decoupled from the mains voltage supply 2 
by a diode device 19 with at least one diode 20. The diode 20 is here arranged in one of the connecting 
lines 21, 22 between the load 3 and the mains voltage supply 2. The connecting lines 21, 22 are also 
used for the connection of the load 3 to the battery groups 4, 5, respectively for the connection of the 
battery groups 4, 5 to the mains supply voltage 2. 

In Figure 1 an exhaustive discharge protection circuit 8 can be provided analogously to Figures 2 and 3, 
which allows the discharge of the battery groups to a specified threshold value, but then prevents further 
discharge. 

In Figure 1 the circuit device 6 is realised by the electromechanical relay 11. In Figures 2 and 3 the circuit 
device 6 is realised by a plurality of transistors. A first transistor 16 is used essentially as the splitting 
circuit 9, which in the conducting state connects the battery groups 4 and 5 in series with one another for 
the emergency supply of the load 3, refer to Figure 2. In the blocking state the battery groups 4, 5 are not 
connected together in series, but rather are connected via resistances 14, 15 and second and third 
transistors 17, 18 to the mains voltage source 2. 

It should be noted that in Figures 2 and 3 some details from Figure 1 are not illustrated, such as for 
example the mains voltage supply 2 and the load 3. These are used analogously with the embodiments 
according to Figures 2 and 3. 

The second and third transistors 17, 18 are conducting during mains operation, i.e. the supply of the load 
3 by the mains voltage source 2, so that charging of the batteries of each battery group 4, 5 occurs via 
transistor 17 and resistance 14, respectively transistor 18 and resistance 15. During a mains failure the 
transistors 17 and 18 block, whereas the first transistor 16 is conducting. 

In this respect is should be noted that the first transistor 16 also forms the exhaustive discharge 
protection circuit 8. Here, the first transistor 16 blocks when the discharge of the battery groups 4, 5 
reaches a certain value so that further discharge is prevented. 
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This also applies analogously to the third embodiment according to Figure 3. This differs from the second 
embodiment according to Figure 2 due to the omission of the corresponding resistances 14, 15. Instead, 
here constant current sources 23 and 24 are connected between the second transistor 17 and the battery 
group 4, respectively the third transistor 18 and the battery group 5. 

It is only in Figure 3 that a suitable charge-voltage limiting circuit 7 is illustrated which is connected in 
parallel to the battery groups 4, 5. This can also be used analogously with the embodiments according to 
Figures 1 and 2. 

Due to the constant current sources 23 and 24, there is the possibility of also charging the batteries with 
essentially higher currents. The control of charging can in this respect occur via a separate electronic 
configuration which is not illustrated. Switching the charging currents on and off occurs via the second 
and third transistors 17, 18, refer also to Figure 2. 



